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(57)Abstract: 

PROBLEM TO BE SOLVED: To allow manufacture of a desired 
semiconductor device by a method wherein in the case of exhausting 
high-density nitrogen oxides from a semicon ductor manufacturing 
process, this is reduced below a tolerance value. 
SOLUTION: This exhaust gas treatment method includes a dilute gas 
mixing process 4 mixing the dilute gas to an exhaust gas containing 
nitric oxides exhausted from a wafer treatment process treating a 
semiconductor wafer and a selective contact reducing reaction process 
7 removing nitrogen oxides in the exhaust gas by selective contact 
reducing reaction of the diluted exhaust gas. In this case, the diluted 
exhaust gas is preheated in a preheating process 6 before being 
introduced into the selective contact reducing reaction process 7 and 
the exhaust gas exhausted from the selective contact reducing 
reaction process 7 and being rendered harmless is cooled in a cooling 
process 9. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The process which manufactures a semi-conductor wafer, and wafer down stream processing which forms an 
integrated circuit to process the manufactured semi-conductor wafer, The process which mixes the exhaust gas which is 
the semi-conductor manufacture approach which divides into each semi-conductor pellet the wafer with which the 
circuit was formed, and is closed in a package of having like an erector, is discharged from said wafer down stream 
processing, and contains nitrogen oxides, and dilution gas, The semi-conductor manufacture approach characterized by 
having the damage elimination process which is made to carry out the selection catalytic-reduction reaction of the 
exhaust gas with which it diluted, and removes nitrogen oxides. 

[Claim 2] The flue-gas-treatment approach characterized by having the dilution gas mixing process of making the 
exhaust gas which is discharged from wafer down stream processing which processes a semi-conductor wafer, and 
contains nitrogen oxides mixing dilution gas, and the selection catalytic-reduction reaction process of carrying out the 
selection catalytic-reduction reaction of the exhaust gas with which it diluted, and removing the nitrogen oxides in said 
exhaust gas. 

[Claim 3] The flue-gas-treatment approach characterized by having the preheating process which is the flue-gas- 
treatment approach according to claim 2, and is beforehand heated before introducing into said selection catalytic- 
reduction reaction process said exhaust gas with which it diluted, and the cooling process which cools the exhaust gas 
after the damage elimination discharged from the selection catalytic-reduction reaction process. 
[Claim 4] the flue-gas-treatment approach according to claim 2 or 3 - it is - said selection catalytic-reaction process — 
NH3 etc. ~ the flue-gas-treatment approach characterized by introducing reducing gas. 

[Claim 5] The flue-gas-treatment approach characterized by processing the exhaust gas from the thermal oxidation 
processor which is the flue-gas-treatment approach according to claim 2, 3, or 4, and forms the thermal oxidation film in 
a semi-conductor wafer. 

[Claim 6] The flue-gas-treatment approach which is the flue-gas-treatment approach according to claim 2, 3, or 4, and is 
characterized by performing flue gas treatment only while the thermal oxidation processor of the process which forms 
the thermal oxidation film in a semi-conductor wafer is operating. 

[Claim 7] The dilution gas mixing section which mixes dilution gas to the exhaust gas which is discharged from wafer 
down stream processing which processes a semi-conductor wafer, and contains nitrogen oxides, The exhaust gas 
preheating section which heats beforehand the exhaust gas with which it diluted, and the selection catalytic-reduction 
reaction section which eliminates the nitrogen oxides in said exhaust gas by the selection catalytic-reduction reaction 
where reducing gas is introduced into the exhaust gas which it preheated, Flue-gas-treatment equipment characterized 
by having the exhaust air section discharged outside after cooling exhaust gas after nitrogen oxides were removed. 
[Claim 8] Flue-gas-treatment equipment which is flue-gas-treatment equipment according to claim 7, and is 
characterized by heating exhaust gas and reducing gas in temperature of 180-250 degrees C in said selection catalytic- 
reduction reaction section, and causing said reaction. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case this invention manufactures a semiconductor device, it relates to the flue-gas-treatment 

technique of processing the exhaust gas discharged from a production process. 

[0002] 

[Description of the Prior Art] The production process of semiconductor integrated circuit equipment, i.e., a 
semiconductor device, has like the erector who divides the process which manufactures a semi-conductor wafer, wafer 
down stream processing which forms an integrated circuit to process the manufactured semi-conductor wafer, and the 
wafer with which the circuit was formed, each semi-conductor pellet, i.e., chip, and closes in a package. 
[0003] PVD (Physical Vapor Deposition) for forming an insulator layer, electrode wiring, the semi-conductor film, etc. 
in a wafer front face further at wafer down stream processing, CVD (Chemical VaporDeposition), And the film 
formation process by means, such as epitaxial growth, the oxidation-treatment process which forms an oxide film in a 
wafer front face, It has various down stream processing, such as a doping process which adds an impurity atom in a 
wafer, and etching processing which applies the photoresist film to a wafer front face, and forms a circuit pattern in it. 
[0004] The atmospheric oxidation furnace, the high pressure thermal oxidation furnace, the plasma oxidation system, 
etc. are used for formation of an oxide film on a wafer front face. In an oxidization method, it is dry cleaning 02, a 
sentiment 02, steam, and H2-02. Mixed gas etc. is used. The wafer which is a heat-treated object is laid in the interior 
of the shell which consists of a quartz as indicated by JP,62-4324,A as oxidation-treatment equipment which used 
steam, for example, the hydrogen which is a combustion fluid, and the oxygen which is a susceptibility-of-substances- 
to-burn fluid are supplied in tubing, a steam is generated by combustion of hydrogen, and the technique which carries 
out steam oxidation of the front face of a wafer is known. 

[0005] Moreover, the interior is exhausted supplying reactant gas as the above mentioned chemical vapor growth 
equipment (CVD), into processing tubing with which the wafer was held, as shown, for example in JP,62-245623,A, 
and there are some which are made to carry out the pyrolysis reaction of the reactant gas, and formed the thin film on 
the surface of the wafer. 

[0006] Furthermore, in order to recover the crystal defect of the layer into which ion was driven and to activate an 
impurity atom, annealing treatment is made, and about this processing, there are some which are indicated by JP,56- 
1004 12, A, for example. 

[0007] Thus, supplying raw gas in the container which has the hold room in which a wafer is held, if it is in a semi- 
conductor production process, this is heated, oxidize a wafer, thin film formation is carried out, or much processings for 
recovering a crystal defect etc. exist. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, this invention person examined the thermal oxidation film 
formation process. The following is the technique examined by this invention person, and the outline is as follows. 
[0009] That is, in order to raise the product yield to a wafer and to form the thermal oxidation film in it, when nitrous 
oxide (N2 O) gas was used as the raw gas, it pyrolyzed during processing, about 30% of nitrogen oxides were 
generated, and this needed to be exhausted from down stream processing, comparatively high-concentration NO and 
N02 etc. — also when nitrogen oxides are used as raw gas, it is necessary to discharge the nitrogen oxides of still higher 
concentration outside from down stream processing. [ moreover, ] 

[0010] Therefore, although it tried to process exhaust gas using the alkali wet adsorption process which passes exhaust 
gas and removes nitrogen oxides in a water shower, i.e., the scrubber method, it was difficult for below the desired 
allowed value to remove that is, eliminate nitrogen oxides. It became an important problem how since environmental 
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pollution is caused, exhausting high-concentration nitrogen oxides in the open air as it is can reduce this even to the low 
concentration below an allowed value on the occasion of the semi-conductor manufacture by the high yield. 
[001 1] The object of this invention is to enable it [ to reduce this below to an allowed value, when high-concentration 
nitrogen oxides are discharged from a semi-conductor production process, and ] to manufacture a desired semiconductor 
device with the sufficient yield. 

[0012] The other objects and the new description will become clear from description and the accompanying drawing of 

this description along [ said ] this invention. 

[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among 
invention indicated in this application. 

[0014] Namely, the process at which the semi-conductor manufacture approach of this invention manufactures a semi- 
conductor wafer, Wafer down stream processing which forms an integrated circuit to process the manufactured semi- 
conductor wafer, The process which mixes the exhaust gas which is the semi-conductor manufacture approach which 
divides into each semi-conductor pellet the wafer with which the circuit was formed, and is closed in a package of 
having like an erector, is discharged from said wafer down stream processing, and contains nitrogen oxides, and dilution 
gas, It has the damage elimination process which is made to carry out the selection catalytic-reduction reaction of the 
exhaust gas with which it diluted, and removes nitrogen oxides. 

[0015] Moreover, the flue-gas-treatment approach of this invention has the dilution gas mixing process of making the 
exhaust gas which is discharged from wafer down stream processing which processes a semi-conductor wafer, and 
contains nitrogen oxides mixing dilution gas, and the selection catalytic-reduction reaction process of carrying out the 
selection catalytic-reduction reaction of the exhaust gas with which it diluted, and removing the nitrogen oxides in said 
exhaust gas. Before introducing into a selection catalytic-reduction reaction process the exhaust gas with which it 
diluted, it preheats it, and the exhaust gas after the damage elimination discharged from the selection catalytic-reduction 
reaction process is cooled, if it is in a selection catalytic-reaction process ~ NH3 etc. ~ reducing gas is introduced. 
[0016] Furthermore, the dilution gas mixing section which mixes dilution gas to the exhaust gas which the flue-gas- 
treatment equipment of this invention is discharged from wafer down stream processing which processes a semi- 
conductor wafer, and contains nitrogen oxides, The exhaust gas preheating section which heats beforehand the exhaust 
gas with which it diluted, and the selection catalytic-reduction reaction section which eliminates the nitrogen oxides in 
said exhaust gas by the selection catalytic-reduction reaction where reducing gas is introduced into the exhaust gas 
which it preheated, After cooling exhaust gas after nitrogen oxides were removed, it has the exhaust air section 
discharged outside. In the selection catalytic-reduction reaction section, exhaust gas and reducing gas are heated in 
temperature of 180-250 degrees C, and a selection catalytic-reduction reaction is made. 

[0017] It became possible to process a wafer, improving the yield of processing, since the nitrogen oxides contained in 
the exhaust gas after processing could be eliminated below to the predetermined allowed value and it discharged 
outside, even if it used the raw gas containing nitrogen oxides for processing of a wafer, if it was in this invention. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail based on a 
drawing. 

[0019] Drawing 1 is drawing showing the outline process of the semi-conductor manufacture approach which is the 
gestalt of 1 operation of this invention, and the erector who divides the wafer production process 1 which manufactures 
a semi-conductor wafer, the wafer down stream processing 2 which forms an integrated circuit to process the 
manufactured wafer, and the wafer with which the circuit was formed into each semi-conductor pellet, and closes in a 
package has 3. 

[0020] In the wafer production process 1, it has the single crystal production process which manufactures the ingot of 
single crystal silicon, the slicing process which cuts this ingot to the wafer which has predetermined thickness. 
Moreover, in the wafer down stream processing 2, it has doping processes, such as various film formation processes, 
such as CVD and sputtering, an oxidation-treatment process, and an ion implantation, annealing down stream 
processing, etching down stream processing, a washing process, etc. 

[0021] The exhaust gas in wafer down stream processing which is discharged, for example from a heat treatment 
process, and contains nitrogen oxides is sent to the dilution gas mixing process 4. The air as dilution gas is supplied to 
this mixed process 4 from the dilution gas feed zone 5. However, you may make it use the mixed gas of oxygen and 
inert gas as this dilution gas in addition to air. Here, after a heat process is beforehand sent to 6, for example, the 
exhaust gas from which it was fully mixed and the concentration of nitrogen oxides became about 1% or less with 
dilution gas is heated by 380 degrees C - about 400 degrees C, it is sent to the selection catalytic-reduction reaction 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



08/02/2006 



JP,09-213596,A [DETAILED DESCRIPTION] 



Page 3 of 6 



propess 7. In this process, it is the reducing gas feed zone 8 to NH3. Gas is supplied as reducing gas and the nitrogen 
oxides in exhaust gas are eliminated by the selection catalytic-reduction reaction here. 

[0022] By the way, it is NO N2 02 Decomposing is NO under existence of a catalyst by adding reducing gas, although 
it is difficult N2 It cari be made to return. The catalytic reduction method of NO is low concentration (several 100 ppm) 
like a combustion gas. Development is made as an object for NO processing, and it is NO and 02 in exhaust gas. The 
method made to react as selectively [ the added reducing gas ] as NO when it lives together, and NO and 02 The 
method made to react with both can be considered, the former is called selective catalytic reduction process, and the 
latter is called non-selective catalytic reduction process. 

[0023] As reducing gas, it is CH4, CO, or H2. Addition obtains a non-choosing catalytic-reduction reaction. It is CH4 as 

reducing gas. The reaction at the time of adding advances as follows. 

[0024] 

As CH4+4N02 ->4 NO+C02+2H2 OCH4+202 ->C02+2H2 OCH4+4NO->2N2+C02+2H2 O one side and reducing 
gas NH3 When it is used, reducing gas is NO and N02. It reacts selectively and is 02. Being able to select the catalyst 
which hardly reacts, the addition of reducing gas is NOx. It is good at the receiving equivalent. It is NH3 as reducing 
gas. NO and N02 at the time of using The reduction reaction is as follows. 

[0025] 3->7-N2 of 6NO+4NH3 ->5N2+6H2 06N02+8NH(s)+12H2 O - NOx for making such a selection catalytic- 
reduction reaction cause As a reduction catalyst, the catalyst which consists of complex, such as Fe and Mn, is used. 
[0026] Although there was a fault which consumes a lot of reducing gas in order to have made the non-choosing 
catalytic-reduction reaction cause, it turned out for it to be suitable for it to process exhaust gas using a selection 
catalytic-reduction reaction, if it is in this invention, since there is little amount of the reducing gas used for making a 
selection catalytic-reduction reaction cause and it ends. 

[0027] It is NOx by such reaction. The removed exhaust gas is discharged outside through the exhaust air process 10, 
after being cooled by the cooling process 9 to near the ordinary temperature. 

[0028] It is discharged from wafer down stream processing, and drawing 2 is NOx. It is drawing showing the flue-gas- 
treatment equipment which processes the included exhaust gas, and the exhaust gas inlet 12 where the exhaust gas 
which contains in the housing 1 1 of flue-gas-treatment equipment the nitrogen oxides discharged from the semi- 
conductor production process is introduced, and the dilution gas inlet 13 where the mixed gas of the air as dilution gas 
or oxygen, and inert gas is introduced are formed. 

[0029] In order to mix the gas supplied to these inlets 12 and 13 from these inlets, the dilution gas mixing section 14 is 
connected and nitrogen-oxides concentration is diluted to 1% or less in this dilution gas mixing section 14. The exhaust 
gas preheating section 15 is connected to this dilution gas mixing section 14, and the temperature of 380 degrees C - 
400 degrees C preheats dilution gas here. This exhaust gas preheating section 15 has the tubed casing 16, and while the 
packing 17 which consists of a grain-like ceramic etc. is poured in into this, the tubed heater 18 is formed in the outside 
of casing 16. Therefore, even predetermined temperature with a passage preheats the dilution gas which flowed in the 
exhaust gas preheating section 15 in the clearance formed between packing 17. 

[0030] The selection catalytic-reduction reaction section 20 is connected to this exhaust gas preheating section 15, and 
the exhaust gas which it diluted and preheated flows into this selection catalytic-reduction reaction section 20. 
Furthermore, the reducing gas supply way 21 is connected to this reaction section 20, and it is NH3 as reducing gas in 
exhaust gas. It is added. While filling up with the above mentioned catalyst in the casing 22 of this reaction section 20, 
the heater 23 is formed in the outside of this casing 22, and the temperature in the reaction section 20 is kept at 180 
degrees C - 250 degrees C. This heater 23 is constituted by three heaters 23a-23c which became a coiled form, 
respectively, and can carry out temperature control of the temperature in the reaction section 20 independently about 
each of the bottom section, an inside flank, and the upside section. 

[003 1] The cooling section 24 is connected to this reaction section 20, and the exhaust gas with which nitrogen oxides 
were eliminated below at the allowed value predetermined in the reaction section 20 is introduced into the cooling 
section 24. The heat exchanger to which the coolant came to circulate through this cooling section 24 is prepared, and 
exhaust gas is cooled by the temperature of 80 degrees C or less in this cooling section 24. The exhaust air section 25 
which consists of a blower, i.e., a blower etc., is connected to this cooling section 24, and the cooled exhaust gas is 
discharged by this exhaust air section 25 from the exhaust gas outlet 26 to the exterior of housing 1 1 . 
[0032] Drawing 3 is NH3 which is reducing gas at exhaust gas. NOx at the time of supplying NH3 in the exhaust gas 
after damage elimination if it is data in which the experimental result which measured the processing effectiveness of 
NH3 about various processing temperature is shown and temperature of the exhaust gas of the reaction section 20 is 
made into 180 degrees C or less A content becomes high and processing effectiveness worsens. On the other hand, it is 
NH3 when it is made the temperature beyond this. It became clear that processing effectiveness improved. 
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[0033] On the other hand, when exhaust gas temperature of reaction time is made into 250 degrees C or more, it follows 
on a temperature rise and is N02. It became clear that the processing effectiveness of NO fell. It is NH3 to hold reaction 
temperature at 180-250 degrees C by this experimental result. It was understood that nitrogen oxides can be eliminated 
below to an allowed value losing residual gas. 

[0034] Drawing 4 is drawing showing the case where it is used in order to eliminate the exhaust gas from a thermal 
oxidation processor [ in / for the flue-gas-treatment equipment shown in drawing 2 / wafer down stream processing ]. 
The raw gas supply way 28 for supplying the raw gas which two or more wafers W are held in the processing room in 
the processing barrel 27 for the thermal oxidation processing installed in the clean room R, and contains nitrogen 
oxides, such as NO, N02, or N2 O, in this processing barrel 27 is connected, and the closing motion valve V for 
opening and closing the duct of this is formed in this raw gas supply way 28 so that it may illustrate. Moreover, this 
processing barrel 27 is connected to the exhaust gas inlet 12 of flue-gas-treatment equipment by the exhaust gas 
installation tubing 29. 

[0035] If the structure of flue-gas-treatment equipment is the same as that of the case where it is shown in drawing 2 
and it is shown in drawing 4 , the same sign is given to the member shown in drawing 2 , and the common member. An 
exhaust duct 30 is connected to the exhaust gas outlet 26, and exhaust gas after the damage was eliminated is discharged 
by the exterior of a clean room R. Thus, NO and N02 which contain nitrogen oxides in the processing barrel 27 as raw 
gas By [ existing ] being and using N2 O, it became possible to perform oxidation treatment of high quality with the 
sufficient yield. 

[0036] Drawing 5 is the block diagram showing the control circuit which controls actuation of the flue-gas-treatment 
equipment shown in drawing 4 . As dilution gas ****** The temperature of the air supply control section 31 to supply 
and the exhaust gas preheating section 15 It has the preheating control section 32 to control, the reducing gas supply 
control section 33 which controls supply of the reducing gas supplied to the reaction section 20, the reaction control 
section 34 which controls the temperature of the reaction section 20, and the exhaust air control section 35 which 
controls the exhaust-gas temperature of emission gas after the damage was eliminated. These are connected to the 
control section 36, respectively. 

[0037] The air supply control section 3 1 has pressure gage 31a which detects the pressure of the air supplied to the 
dilution gas mixing section 14, and anemometer 31b, these detection signals are sent to a control section 36, and the 
blower revolution of the exhaust air section 25 is controlled according to these signals. Furthermore, air-shut-off-valve 
31c which suspends supply of the air to the dilution gas mixing section 14 in emergency operates with the signal from a 
control section 36. 

[0038] Beforehand, the thermal control section 32 has preheating furnace thermometer 32b which detects the 
temperature of the casing 16 as heater thermometer 32a which detects the temperature of a heater 18, and a preheating 
furnace, these detection signals are sent to a control section 36, respectively, and the energization to a heater 18 is 
controlled by the control section 36 based on these detection signals. 

[0039] The reducing gas supply control section 33 has pressure gage 33a which supervises the pressure of reducing gas, 
and this detecting signal is sent to a control section 36. Moreover, control-of-flow section 33c and N2 which control the 
flow rate of closing motion valve 33b which opens and closes reducing gas passage to the reducing gas supply control 
section 33, and reducing gas It has 33d of purge gas control valves which control supply of purge gas, and, as for these, 
actuation is controlled by the control signal from a control section 36, respectively. N2 Purge gas is NH3 in the reducing 
gas supply way 21, when equipment breaks down or an emergency shut down is carried out. It is for removing gas, and 
it does in this way and the insurance of equipment is secured. 

[0040] The reaction control section 34 has two or more a total of 34 degrees c of catalyst temperature which detect the 
temperature of heater thermometer 34a which detects the temperature of a heater 23, reaction cylinder thermometer 34b 
which detects the temperature of the casing 22 as a reaction cylinder, and a catalyst, respectively, the detection signal 
from each is sent to a control section 36, and the energization to a heater 23 is controlled according to these detection 
results. 

[0041] The exhaust air control section 35 has blower thermometer 35a which detects the exhaust-gas temperature in the 
exhaust air section 25, and coolant flow switch 35b which detects whether the coolant is supplied to the heat exchanger 
of the cooling section 24, and these detecting signals are sent to a control section 36, supervise a system exhaust-gas 
temperature, and maintain stable operation of a blower. 

[0042] Furthermore, a closing motion active signal is sent to the closing motion valve V prepared in the raw gas supply 
way 28 which the signal which shows that the thermal oxidation processor shown in drawin g 4 operated was sent to the 
control section 36, and was shown in drawing 4 from a control section 36. 

[0043] Drawing 6 is a flow chart which shows the procedure of the art in the case of performing automatically flue gas 
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treatment ffom a thermal oxidation processor using the flue-gas-treatment equipment shown in drawing 4 , and a 
thermal oxidation processor is NO gas and N02 from the raw gas supply way 28. The raw gas containing nitrogen 
oxides, such as gas or N2 O gas, is supplied, and thermal oxidation processing is performed to Wafer W. 
[0044] If the command of oxidation-treatment initiation is inputted in step SI to a thermal oxidation processor as shown 
in drawing 6 first, when it detects and is set up in unattended operation mode, whether unattended operation mode is set 
up at step S2 The signal from degree total of catalyst temperature 34c is incorporated at step S3, and it is distinguished 
whether it is predetermined temperature to make a selection catalytic-reduction reaction with the optimal exhaust gas in 
the reaction section 20. When not going up to predetermined temperature, the power which should raise the temperature 
of a heater 23 is supplied to a heater 23. 

[0045] NH3 which will be reducing gas if having become temperature predetermined at step S3 is judged Closing 
motion valve 33b prepared in the reducing gas supply way 21 is opened by step S4 that it should supply in the reaction 
section 20, and reducing gas is supplied. Subsequently, at step S5, the closing motion valve V in a thermal oxidation 
furnace is opened, and raw gas is supplied in the processing barrel 27. Thus, if thermal oxidation processing is made to 
two or more wafers W and completion of processing is judged at step S6, the closing motion valve V will be closed at 
step S7, and supply of raw gas will be suspended. 

[0046] With this, at step S8, if the timer in a control section 36 operates and cow ton termination of this timer is 
detected by step S9, by step S10, closing motion valve 33c will be closed and supply of reducing gas will be suspended. 

[0047] As a result of using the flue-gas-treatment equipment to illustrate, in exhaust gas after the damage was 
discharged and eliminated from the exhaust air process 10, NO is 25 ppm or less and N02. 3 ppm or less and NH3 It 
was set to 25 ppm or less, and each residual component was eliminated below at the allowed value. 
[0048] If it is in the equipment shown in drawing 4 , since blowdown of the nitrogen oxides from thermal oxidation 
down stream processing which is a semi-conductor production process will be interlocked with, flue-gas-treatment 
equipment will be operated automatically, it will be made to correspond to a halt of thermal oxidation down stream 
processing and flue-gas-treatment equipment will be suspended automatically, it is prevented certainly that flue-gas- 
treatment equipment operates independently, and an operation failure is prevented certainly. Furthermore, while the 
semi-conductor production process is operating and being able to save the amount used, such as reducing gas, since 
reducing gas will be supplied to flue-gas-treatment equipment, a safety operation of equipment is attained. Moreover, 
since flue-gas-treatment equipment operates only while the semi-conductor production process is operating, it becomes 
unnecessary to operate the blower of the heater in this equipment or the exhaust air section, and economization of power 
can be realized. 

[0049] As mentioned above, although invention made by this invention person was concretely explained based on the 
gestalt of operation, it cannot be overemphasized that it can change variously in the range which this invention is not 
limited to the gestalt of said operation, and does not deviate from the summary. 

[0050] For example, although he is trying for drawing 4 to process the exhaust gas from the thermal oxidation furnace 
which is semiconductor fabrication machines and equipment, this invention is applicable in order to eliminate the 
exhaust gas from an annealer. Furthermore, if it is exhaust gas from semi-conductor wafer down stream processing 
which nitrogen oxides generate in addition to these, it can process with any processes thru/or the exhaust gas from 
equipment. 
[0051] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among invention 
indicated in this application is explained briefly. 

[0052] (1) The raw gas which contains nitrogen oxides on the occasion of processing of . semi-conductor wafer can be 
used, and it became possible to process high quality with the sufficient yield. 

[0053] (2) It became possible to manufacture a semi-conductor efficiently, processing of a semi-conductor wafer in case 
generating of nitrogen oxides becomes unescapable having been attained, and preventing air pollution and 
environmental destruction, since it discharged outside after processing the exhaust gas containing the nitrogen oxides 
generated from the process which processes . semi-conductor wafer and eliminating nitrogen oxides. 
[0054] (3) A damage can be eliminated below to an allowed value and the nitrogen oxides in the exhaust gas which 
occurs from the production process of semi-conductor wafers, such as . thermal oxidation processor and an annealing 
processor, can be purified in clarification gas. 

[0055] (4) Since flue-gas-treatment equipment can be installed near each processors, such as thermal oxidation down 
stream processing which constitutes . semi-conductor production process, a damage can be eliminated about each 
equipment which nitrogen oxides generate. 
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[0056] (5) Since a damage can be eliminated on each point about the equipment which ., therefore nitrogen oxides 
generate, it is prevented that exhaust gas other than nitrogen oxides mixes in flue-gas-treatment equipment, and it can 
attain the reinforcement of a catalyst. 

[0057] (6) Effectiveness, such as improvement in the safety of flue-gas-treatment equipment and power economization, 
is acquired reducing the amount of the reducing gas used, since . flue-gas-treatment equipment operates only while the 
semiconductor fabrication machines and equipment which are the sources of release of exhaust gas are operating. 

[Translation done.] 
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* NOTICE^ * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] In case this invention manufactures a semiconductor device, it relates to the flue-gas-treatment 
technique of processing the exhaust gas discharged from a production process. 
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* NOTICE^ * 

JPO and NCIPI are not responsible for any 
damages caused by* the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] The production process of semiconductor integrated circuit equipment, i.e., a 
semiconductor device, has like the erector who divides the process which manufactures a semi-conductor wafer, wafer 
down stream processing which forms an integrated circuit to process the manufactured semi-conductor wafer, and the 
wafer with which the circuit was formed, each semi-conductor pellet, i.e., chip, and closes in a package. 
[0003] PVD (Physical Vapor Deposition) for forming an insulator layer, electrode wiring, the semi-conductor film, etc. 
in a wafer front face further at wafer down stream processing, CVD (Chemical VaporDeposition), And the film 
formation process by means, such as epitaxial growth, the oxidation-treatment process which forms an oxide film in a 
wafer front face, It has various down stream processing, such as a doping process which adds an impurity atom in a 
wafer, and etching processing which applies the photoresist film to a wafer front face, and forms a circuit pattern in it. 
[0004] The atmospheric oxidation furnace, the high pressure thermal oxidation furnace, the plasma oxidation system, 
etc. are used for formation of an oxide film on a wafer front face. In an oxidization method, it is dry cleaning 02, a 
sentiment 02, steam, and H2-02. Mixed gas etc. is used. The wafer which is a heat-treated object is laid in the interior 
of the shell which consists of a quartz as indicated by JP,62-4324,A as oxidation-treatment equipment which used 
steam, for example, the hydrogen which is a combustion fluid, and the oxygen which is a susceptibility-of-substances- 
to-burn fluid are supplied in tubing, a steam is generated by combustion of hydrogen, and the technique which carries 
out steam oxidation of the front face of a wafer is known. 

[0005] Moreover, the interior is exhausted supplying reactant gas as the above mentioned chemical vapor growth 
equipment (CVD), into processing tubing with which the wafer was held, as shown, for example in JP,62-245623,A, 
and there are some which are made to carry out the pyrolysis reaction of the reactant gas, and formed the thin film on 
the surface of the wafer. 

[0006] Furthermore, in order to recover the crystal defect of the layer into which ion was driven and to activate an 
impurity atom, annealing treatment is made, and about this processing, there are some which are indicated by JP,56- 
1004 12, A, for example. 

[0007] Thus, supplying raw gas in the container which has the hold room in which a wafer is held, if it is in a semi- 
conductor production process, this is heated, oxidize a wafer, thin film formation is carried out, or much processings for 
recovering a crystal defect etc. exist. 

[Translation done.] 
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* NOTICE? * 

JPO And NCIPI are not responsible for any 
damages caused by* the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among invention 
indicated in this application is explained briefly. 

[0052] (1) The raw gas which contains nitrogen oxides on the occasion of processing of . semi-conductor wafer can be 
used, and it became possible to process high quality with the sufficient yield. 

[0053] (2) It became possible to manufacture a semi-conductor efficiently, processing of a semi-conductor wafer in case 
generating of nitrogen oxides becomes unescapable having been attained, and preventing air pollution and 
environmental destruction, since it discharged outside after processing the exhaust gas containing the nitrogen oxides 
generated from the process which processes . semi-conductor wafer and eliminating nitrogen oxides. 
[0054] (3) A damage can be eliminated below to an allowed value and the nitrogen oxides in the exhaust gas which 
occurs from the production process of semi-conductor wafers, such as . thermal oxidation processor and an annealing 
processor, can be purified in clarification gas. 

[0055] (4) Since flue-gas-treatment equipment can be installed near each processors, such as thermal oxidation down 
stream processing which constitutes . semi-conductor production process, a damage can be eliminated about each 
equipment which nitrogen oxides generate. 

[0056] (5) Since a damage can be eliminated on each point about the equipment which therefore nitrogen oxides 
generate, it is prevented that exhaust gas other than nitrogen oxides mixes in flue-gas-treatment equipment, and it can 
attain the reinforcement of a catalyst. 

[0057] (6) Effectiveness, such as improvement in the safety of flue-gas-treatment equipment and power economization, 
is acquired reducing the amount of the reducing gas used, since . flue-gas-treatment equipment operates only while the 
semiconductor fabrication machines and equipment which are the sources of release of exhaust gas are operating. 

[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, this invention person examined the thermal oxidation film 
formation process. The following is the technique examined by this invention person, and the outline is as follows. 
[0009] That is, in order to raise the product yield to a wafer and to form the thermal oxidation film in it, when nitrous 
oxide (N2 O) gas was used as the raw gas, it pyrolyzed during processing, about 30% of nitrogen oxides were 
generated, and this needed to be exhausted from down stream processing, comparatively high-concentration NO and 
N02 etc. - also when nitrogen oxides are used as raw gas, it is necessary to discharge the nitrogen oxides of still higher 
concentration outside from down stream processing. [ moreover, ] 

[0010] Therefore, although it tried to process exhaust gas using the alkali wet adsorption process which passes exhaust 
gas and removes nitrogen oxides in a water shower, i.e., the scrubber method, it was difficult for below the desired 
allowed value to remove that is, eliminate nitrogen oxides. It became an important problem how since environmental 
pollution is caused, exhausting high-concentration nitrogen oxides in the open air as it is can reduce this even to the low 
concentration below an allowed value on the occasion of the semi-conductor manufacture by the high yield. 
[001 1] The object of this invention is to enable it [ to reduce this below to an allowed value, when high-concentration 
nitrogen oxides are discharged from a semi-conductor production process, and ] to manufacture a desired semiconductor 
device with the sufficient yield. 

[0012] The other objects and the new description will become clear from description and the accompanying drawing of 
this description along [ said ] this invention. 
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MEANS 



[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among 
invention indicated in this application. 

[0014] Namely, the process at which the semi-conductor manufacture approach of this invention manufactures a semi- 
conductor wafer, Wafer down stream processing which forms an integrated circuit to process the manufactured semi- 
conductor wafer, The process which mixes the exhaust gas which is the semi-conductor manufacture approach which 
divides into each semi-conductor pellet the wafer with which the circuit was formed, and is closed in a package of 
having like an erector, is discharged from said wafer down stream processing, and contains nitrogen oxides, and dilution 
gas, It has the damage elimination process which is made to carry out the selection catalytic-reduction reaction of the 
exhaust gas with which it diluted, and removes nitrogen oxides. 

[0015] Moreover, the flue-gas-treatment approach of this invention has the dilution gas mixing process of making the 
exhaust gas which is discharged from wafer down stream processing which processes a semi-conductor wafer, and 
contains nitrogen oxides mixing dilution gas, and the selection catalytic-reduction reaction process of carrying out the 
selection catalytic-reduction reaction of the exhaust gas with which it diluted, and removing the nitrogen oxides in said 
exhaust gas. Before introducing into a selection catalytic-reduction reaction process the exhaust gas with which it 
diluted, it preheats it, and the exhaust gas after the damage elimination discharged from the selection catalytic-reduction 
reaction process is cooled, if it is in a selection catalytic-reaction process - NH3 etc. - reducing gas is introduced. 
[0016] Furthermore, the dilution gas mixing section which mixes dilution gas to the exhaust gas which the flue-gas- 
treatment equipment of this invention is discharged from wafer down stream processing which processes a semi- 
conductor wafer, and contains nitrogen oxides, The exhaust gas preheating section which heats beforehand the exhaust 
gas with which it diluted, and the selection catalytic-reduction reaction section which eliminates the nitrogen oxides in 
said exhaust gas by the selection catalytic-reduction reaction where reducing gas is introduced into the exhaust gas 
which it preheated, After cooling exhaust gas after nitrogen oxides were removed, it has the exhaust air section 
discharged outside. In the selection catalytic-reduction reaction section, exhaust gas and reducing gas are heated in 
temperature of 180-250 degrees C, and a selection catalytic-reduction reaction is made. 

[0017] It became possible to process a wafer, improving the yield of processing, since the nitrogen oxides contained in 
the exhaust gas after processing could be eliminated below to the predetermined allowed value and it discharged 
outside, even if it used the raw gas containing nitrogen oxides for processing of a wafer, if it was in this invention. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail based on a 
drawing. 

[0019] Drawing 1 is drawing showing the outline process of the semi-conductor manufacture approach which is the 
gestalt of 1 operation of this invention, and the erector who divides the wafer production process 1 which manufactures 
a semi-conductor wafer, the wafer down stream processing 2 which forms an integrated circuit to process the 
manufactured wafer, and the wafer with which the circuit was formed into each semi-conductor pellet, and closes in a 
package has 3. 

[0020] In the wafer production process 1 , it has the single crystal production process which manufactures the ingot of 
single crystal silicon, the slicing process which cuts this ingot to the wafer which has predetermined thickness. 
Moreover, in the wafer down stream processing 2, it has doping processes, such as various film formation processes, 
such as CVD and sputtering, an oxidation-treatment process, and an ion implantation, annealing down stream 
processing, etching down stream processing, a washing process, etc. 

[0021] The exhaust gas in wafer down stream processing which is discharged, for example from a heat treatment 
process, and contains nitrogen oxides is sent to the dilution gas mixing process 4. The air as dilution gas is supplied to 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 08/02/2006 



JP,09-213596,A [MEANS] 



Page 2 of 4 



this mixed process 4 from the dilution gas feed zone 5. However, you may make it use the mixed gas of oxygen and 
inert gas as this dilution gas in addition to air. Here, after a heat process is beforehand sent to 6, for example, the 
exhaust gas from which it was fully mixed and the concentration of nitrogen oxides became about 1% or less with 
dilution gas is heatedly 380 degrees C - about 400 degrees C, it is sent to the selection catalytic-reduction reaction 
process 7. In this process, it is the reducing gas feed zone 8 to NH3. Gas is supplied as reducing gas and the nitrogen 
oxides in exhaust gas are eliminated by the selection catalytic-reduction reaction here. 

[0022] By the way, it is NO N2 02 Decomposing is NO under existence of a catalyst by adding reducing gas, although 
it is difficult N2 It can be made to return. The catalytic reduction method of NO is low concentration (several 100 ppm) 
like a combustion gas. Development is made as an object for NO processing, and it is NO and 02 in exhaust gas. The 
method made to react as selectively [ the added reducing gas ] as NO when it lives together, and NO and 02 The 
method made to react with both can be considered, the former is called selective catalytic reduction process, and the 
latter is called non-selective catalytic reduction process. 

[0023] As reducing gas, it is CH4, CO, or H2. Addition obtains a non-choosing catalytic-reduction reaction. It is CH4 as 

reducing gas. The reaction at the time of adding advances as follows. 

[0024] 

As CH4+4N02 ->4 NO+C02+2H2 OCH4+202 ->C02+2H2 OCH4+4NO->2N2+C02+2H2 O one side and reducing 
gas NH3 When it is used, reducing gas is NO and N02. It reacts selectively and is 02. Being able to select the catalyst 
which hardly reacts, the addition of reducing gas is NOx. It is good at the receiving equivalent. It is NH3 as reducing 
gas. NO and N02 at the time of using The reduction reaction is as follows. 

[0025] 3->7-N2 of 6NO+4NH3 ->5N2+6H2 06N02+8NH(s)+12H2 O - NOx for making such a selection catalytic- 
reduction reaction cause As a reduction catalyst, the catalyst which consists of complex, such as Fe and Mn, is used. 
[0026] Although there was a fault which consumes a lot of reducing gas in order to have made the non-choosing 
catalytic-reduction reaction cause, it turned out for it to be suitable for it to process exhaust gas using a selection 
catalytic-reduction reaction, if it is in this invention, since there is little amount of the reducing gas used for making a 
selection catalytic-reduction reaction cause and it ends. 

[0027] It is NOx by such reaction. The removed exhaust gas is discharged outside through the exhaust air process 10, 
after being cooled by the cooling process 9 to near the ordinary temperature. 

[0028] It is discharged from wafer down stream processing, and drawing 2 is NOx. It is drawing showing the flue-gas- 
treatment equipment which processes the included exhaust gas, and the exhaust gas inlet 12 where the exhaust gas 
which contains in the housing 1 1 of flue-gas-treatment equipment the nitrogen oxides discharged from the semi- 
conductor production process is introduced, and the dilution gas inlet 13 where the mixed gas of the air as dilution gas 
or oxygen, and inert gas is introduced are formed. 

[0029] In order to mix the gas supplied to these inlets 12 and 13 from these inlets, the dilution gas mixing section 14 is 
connected and nitrogen-oxides concentration is diluted to 1% or less in this dilution gas mixing section 14. The exhaust 
gas preheating section 15 is connected to this dilution gas mixing section 14, and the temperature of 380 degrees C - 
400 degrees C preheats dilution gas here. This exhaust gas preheating section 15 has the tubed casing 16, and while the 
packing 17 which consists of a grain-like ceramic etc. is poured in into this, the tubed heater 18 is formed in the outside 
of casing 16. Therefore, even predetermined temperature with a passage preheats the dilution gas which flowed in the 
exhaust gas preheating section 15 in the clearance formed between packing 17. 

[0030] The selection catalytic-reduction reaction section 20 is connected to this exhaust gas preheating section 15, and 
the exhaust gas which it diluted and preheated flows into this selection catalytic-reduction reaction section 20. 
Furthermore, the reducing gas supply way 21 is connected to this reaction section 20, and it is NH3 as reducing gas in 
exhaust gas. It is added. While filling up with the above mentioned catalyst in the casing 22 of this reaction section 20, 
the heater 23 is formed in the outside of this casing 22, and the temperature in the reaction section 20 is kept at 180 
degrees C - 250 degrees C. This heater 23 is constituted by three heaters 23a-23c which became a coiled form, 
respectively, and can carry out temperature control of the temperature in the reaction section 20 independently about 
each of the bottom section, an inside flank, and the upside section. 

[0031] The cooling section 24 is connected to this reaction section 20, and the exhaust gas with which nitrogen oxides 
were eliminated below at the allowed value predetermined in the reaction section 20 is introduced into the cooling 
section 24. The heat exchanger to which the coolant came to circulate through this cooling section 24 is prepared, and 
exhaust gas is cooled by the temperature of 80 degrees C or less in this cooling section 24. The exhaust air section 25 
which consists of a blower, i.e., a blower etc., is connected to this cooling section 24, and the cooled exhaust gas is 
discharged by this exhaust air section 25 from the exhaust gas outlet 26 to the exterior of housing 11. 
[0032] Drawing 3 is NH3 which is reducing gas at exhaust gas. NOx at the time of supplying NH3 in the exhaust gas 
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after damage elimination if it is data in which the experimental result which measured the processing effectiveness of 
NHS about various processing temperature is shown and temperature of the exhaust gas of the reaction section 20 is 
made into 180 degrees C or less A content becomes high and processing effectiveness worsens. On the other hand, it is 
NH3 when it is made the temperature beyond this. It became clear that processing effectiveness improved. 
[0033] On the other hand, when exhaust gas temperature of reaction time is made into 250 degrees C or more, it follows 
on a temperature rise and is N02. It became clear that the processing effectiveness of NO fell. It is NH3 to hold reaction 
temperature at 180-250 degrees C by this experimental result. It was understood that nitrogen oxides can be eliminated 
below to an allowed value losing residual gas. 

[0034] Drawing 4 is drawing showing the case where it is used in order to eliminate the exhaust gas from a thermal 
oxidation processor [ in / for the flue-gas-treatment equipment shown in drawing 2 / wafer down stream processing ]. 
The raw gas supply way 28 for supplying the raw gas which two or more wafers W are held in the processing room in 
the processing barrel 27 for the thermal oxidation processing installed in the clean room R, and contains nitrogen 
oxides, such as NO, N02, or N2 O, in this processing barrel 27 is connected, and the closing motion valve V for 
opening and closing the duct of this is formed in this raw gas supply way 28 so that it may illustrate. Moreover, this 
processing barrel 27 is connected to the exhaust gas inlet 12 of flue-gas-treatment equipment by the exhaust gas 
installation tubing 29. 

[0035] If the structure of flue-gas-treatment equipment is the same as that of the case where it is shown in drawing 2 
and it is shown in drawing 4 , the same sign is given to the member shown in drawing 2 , and the common member. An 
exhaust duct 30 is connected to the exhaust gas outlet 26, and exhaust gas after the damage was eliminated is discharged 
by the exterior of a clean room R. Thus, NO and N02 which contain nitrogen oxides in the processing barrel 27 as raw 
gas By [ existing ] being and using N2 O, it became possible to perform oxidation treatment of high quality with the 
sufficient yield. 

[0036] Drawing 5 is the block diagram showing the control circuit which controls actuation of the flue-gas-treatment 
equipment shown in drawing 4 . As dilution gas ****** The temperature of the air supply control section 31 to supply 
and the exhaust gas preheating section 15 It has the preheating control section 32 to control, the reducing gas supply 
control section 33 which controls supply of the reducing gas supplied to the reaction section 20, the reaction control 
section 34 which controls the temperature of the reaction section 20, and the exhaust air control section 35 which 
controls the exhaust-gas temperature of emission gas after the damage was eliminated. These are connected to the 
control section 36, respectively. 

[0037] The air supply control section 3 1 has pressure gage 31a which detects the pressure of the air supplied to the 
dilution gas mixing section 14, and anemometer 31b, these detection signals are sent to a control section 36, and the 
blower revolution of the exhaust air section 25 is controlled according to these signals. Furthermore, air-shut-off-valve 
31c which suspends supply of the air to the dilution gas mixing section 14 in emergency operates with the signal from a 
control section 36. 

[0038] Beforehand, the thermal control section 32 has preheating furnace thermometer 32b which detects the 
temperature of the casing 16 as heater thermometer 32a which detects the temperature of a heater 1 8, and a preheating 
furnace, these detection signals are sent to a control section 36, respectively, and the energization to a heater 18 is 
controlled by the control section 36 based on these detection signals. 

[0039] The reducing gas supply control section 33 has pressure gage 33a which supervises the pressure of reducing gas, 
and this detecting signal is sent to a control section 36. Moreover, control-of-flow section 33c and N2 which control the 
flow rate of closing motion valve 33b which opens and closes reducing gas passage to the reducing gas supply control 
section 33, and reducing gas It has 33d of purge gas control valves which control supply of purge gas, and, as for these, 
actuation is controlled by the control signal from a control section 36, respectively. N2 Purge gas is NH3 in the reducing 
gas supply way 21, when equipment breaks down or an emergency shut down is carried out. It is for removing gas, and 
it does in this way and the insurance of equipment is secured. 

[0040] The reaction control section 34 has two or more a total of 34 degrees c of catalyst temperature which detect the 
temperature of heater thermometer 34a which detects the temperature of a heater 23, reaction cylinder thermometer 34b 
which detects the temperature of the casing 22 as a reaction cylinder, and a catalyst, respectively, the detection signal 
from each is sent to a control section 36, and the energization to a heater 23 is controlled according to these detection 
results. 

[0041] The exhaust air control section 35 has blower thermometer 35a which detects the exhaust-gas temperature in the 
exhaust air section 25, and coolant flow switch 35b which detects whether the coolant is supplied to the heat exchanger 
of the cooling section 24, and these detecting signals are sent to a control section 36, supervise a system exhaust-gas 
temperature, and maintain stable operation of a blower. 
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[0042] Furthermore, a closing motion active signal is sent to the closing motion valve V prepared in the raw gas supply 
way- 28 which the signal which shows that the thermal oxidation processor shown in drawing 4 operated was sent to the 
control section 36, and was shown in drawing 4 from a control section 36. 

[0043] Drawing 6 is a flow chart which shows the procedure of the art in the case of performing automatically flue gas 
treatment from a thermal oxidation processor using the flue-gas-treatment equipment shown in drawing 4 , and a 
thermal oxidation processor is NO gas and N02 from the raw gas supply way 28. The raw gas containing nitrogen 
oxides, such as gas or N2 O gas, is supplied, and thermal oxidation processing is performed to Wafer W. 
[0044] If the command of oxidation-treatment initiation is inputted in step SI to a thermal oxidation processor as shown 
in drawing 6 first, when it detects and is set up in unattended operation mode, whether unattended operation mode is set 
up at step S2 The signal from degree total of catalyst temperature 34c is incorporated at step S3, and it is distinguished 
whether it is predetermined temperature to make a selection catalytic-reduction reaction with the optimal exhaust gas in 
the reaction section 20. When not going up to predetermined temperature, the power which should raise the temperature 
of a heater 23 is supplied to a heater 23. 

[0045] NH3 which will be reducing gas if having become temperature predetermined at step S3 is judged Closing 
motion valve 33b prepared in the reducing gas supply way 21 is opened by step S4 that it should supply in the reaction 
section 20, and reducing gas is supplied. Subsequently, at step S5, the closing motion valve V in a thermal oxidation 
furnace is opened, and raw gas is supplied in the processing barrel 27. Thus, if thermal oxidation processing is made to 
two or more wafers W and completion of processing is judged at step S6, the closing motion valve V will be closed at 
step S7, and supply of raw gas will be suspended. 

[0046] With this, at step S8, if the timer in a control section 36 operates and cow ton termination of this timer is 
detected by step S9, by step S10, closing motion valve 33c will be closed and supply of reducing gas will be suspended. 

[0047] As a result of using the flue-gas-treatment equipment to illustrate, in exhaust gas after the damage was 
discharged and eliminated from the exhaust air process 10, NO is 25 ppm or less and N02. 3 ppm or less and NH3 It 
was set to 25 ppm or less, and each residual component was eliminated below at the allowed value. 
[0048] If it is in the equipment shown in drawing 4 , since blowdown of the nitrogen oxides from thermal oxidation 
down stream processing which is a semi-conductor production process will be interlocked with, flue-gas-treatment 
equipment will be operated automatically, it will be made to correspond to a halt of thermal oxidation down stream 
processing and flue-gas-treatment equipment will be suspended automatically, it is prevented certainly that flue-gas- 
treatment equipment operates independently, and an operation failure is prevented certainly. Furthermore, while the 
semi-conductor production process is operating and being able to save the amount used, such as reducing gas, since 
reducing gas will be supplied to flue-gas-treatment equipment, a safety operation of equipment is attained. Moreover, 
since flue-gas-treatment equipment operates only while the semi-conductor production process is operating, it becomes 
unnecessary to operate the blower of the heater in this equipment or the exhaust air section, and economization of power 
can be realized. 

[0049] As mentioned above, although invention made by this invention person was concretely explained based on the 
gestalt of operation, it cannot be overemphasized that it can change variously in the range which this invention is not 
limited to the gestalt of said operation, and does not deviate from the summary. 

[0050] For example, although he is trying for drawing 4 to process the exhaust gas from the thermal oxidation furnace 
which is semiconductor fabrication machines and equipment, this invention is applicable in order to eliminate the 
exhaust gas from an annealer. Furthermore, if it is exhaust gas from semi-conductor wafer down stream processing 
which nitrogen oxides generate in addition to these, it can process with any processes thru/or the exhaust gas from 
equipment. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the production process of the semiconductor device manufacture approach 
which is the gestalt of 1 operation of this invention. 

[Drawin g 2] It is the sectional view showing the flue-gas-treatment equipment which materialized the flue-gas- 
treatment approach which is the gestalt of 1 operation of this invention. 

[Drawin g 3] It is experimental data in which the relation between whenever [ in the selection catalytic-reduction 
reaction section / furnace temperature ], and the processing effectiveness of gas reaction on the staff is shown. 
[Drawing 4] It is the sectional view showing the flue-gas-treatment equipment for eliminating the nitrogen oxides from 
the thermal oxidation processor used for the semi-conductor manufacture approach. 

[Drawing 5] It is the block diagram showing the control circuit for controlling actuation of the flue-gas-treatment 
equipment shown in drawing 4 . 

[Drawing 6] It is the flow chart which shows the flue-gas-treatment procedure in the flue-gas-treatment equipment 
shown in drawing 4 . 
[Description of Notations] 

1 Wafer Production Process 

2 Wafer Down Stream Processing 

3 Like Erector 

4 Dilution Gas Mixing Process 

5 Dilution Gas Feed Zone 

6 Heat Process is Beforehand. 

7 Selection Catalytic-Reduction Reaction Process 

8 Reducing Gas Feed Zone 

9 Cooling Process 

10 Exhaust Air Process 

1 1 Housing 

12 Exhaust Gas Inlet 

13 Dilution Gas Inlet 

14 Dilution Gas Mixing Section 

1 5 Exhaust Gas Preheating Section 

16 Casing 

1 7 Packing 

18 Heater 

20 Selection Catalytic-Reduction Reaction Section 

21 Reducing Gas Supply Way 

22 Casing 

23 Heater 

24 Cooling Section 

25 Exhaust Air Section 

26 Exhaust Gas Outlet 

27 Processing Barrel 

28 Raw Gas Supply Way 

29 Exhaust Gas Installation Tubing 
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30 Exhaust Duct 

3 1 Air Supply Control Section 

32 It is Thermal Control Section Beforehand. 

33 Reducing Gas Supply Control Section 

34 Reaction Control Section 

35 Exhaust Air Control Section 

36 Control Section 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 6] 
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